The effect of gender on the use of cognitive structuring (CS) is examined in three studies (n = 356 
Introduction
Ample evidence demonstrates the existence stereotypes about gender differences: men are more rational than women, while women are more emotional, intuitive and biased [1] . Meyers-Levy [2] has hypothesized that indeed men and women use different information processing strategies. However, the direction of the difference she hypothesizes is quite contrary to the stereotypes. In her Selectivity Hypothesis Meyers-Levy [2] theorizes that men are considered to be "selective processors" who often do not engage in comprehensive processing of all available information before rendering judgment. Instead, they seem to rely on various heuristics in place of detailed information processing. These heuristics involve a cue or cues that are highly available and salient and convergently imply a particular inference. Women, on the other hand, are considered to be "comprehensive processors" who attempt to assimilate all available information before rendering judgment.
Despite the importance of the issue and the general interest in gender differences, very limited effort has been made to examine the validity of the Meyers-Levy [2] hypothesis. Among the few studies that have examined this question is Martin's [3] study, which showed that men and women are affected differently by promotional messages. Women were found to process promotional information more comprehensively than men, while men focused on more peripheral information. This implies that men use schema based heuristic strategies to process information. Hayes, Allinson and Armstrong [4] found, similarly, that women use more analytical (less intuitive) information processing than men. Since the relevant studies are so few and mostly performed in English speaking countries, however, one can criticize their conclusions as representing specific content areas, cultures, or methodologies rather than the general phenomenon they purport to validate. For example, it is possible that shopping behavior are more related to the female role and that women are therefore more motivated to invest the additional effort necessary for piecemeal processing. A more effective examination of the validity of the Meyers-Levy [2] hypothesis would center on examining the general processing strategies characteristic of each gender and would deploy multiple methods and content areas and in different countries.
The present paper is designed to examine the effect of gender on the use of cognitive structuring (CS) versus piecemeal processing. Piecemeal processing involves vigilant behavior, consisting of a bottom-up, systematic and effortful search for relevant information, and the evaluation and unbiased assimilation of that information. CS has been defined as "the creation and use of abstract mental representations (e.g., schemata, prototypes, scripts, attitudes, and stereotypes)-representations that are simplified generalizations of previous experience" [5] . (The conceptualization of the contrast between CS and piecemeal is also described in terms of heuristic thinking and systematic processing [6] ).
CS allows individuals to attain certainty most efficiently because it is relatively automatic, effort-free and faster than piecemeal processing [7, 8] . It helps reach certainty by filtering out inconsistent and/or irrelevant information [9] and may make use of previously stored information if needed to attain certainty as to the validity of the inference [9, 10] . CS is often identified with holistic and top-down processing. These characteristics make CS very effective. In this vein, Macrae and Bodenhausen [11] suggested that using CS helps the perceiver to make the world a meaningful, orderly, and predictable place.
In addition, however, to the very functional characteristics of CS it also characterized with the use of crudely differentiated categories, stereotypical thinking, and heuristic, and biased cognition [12, 13] . The association between CS and the use of biases is explained by the lower utilization of the relevant information as well as the relying on previously stored information that might be in form of stereotypes or other schema [14] .
This paper presents three studies designed to examine the effect of gender on the use of CS in information processing, utilizing different methodologies and participants from different age groups, cultures, and level of education. The first study examines the preference for utilizing available diagnostic information (rather than schemaconsistent information). Specifically, participants were requested to judge the informative value of behavioral cues that were either schema consistent or inconsistent. It is assumed that the extent of relative importance attributed to schema consistent and inconsistent information represents CS. The second study examines the extent participants used the self-schema to interpret neutral stimulus, using implicit (rather than explicit measurement). It is assumed that CS processing is manifested in greater utilization of self-schema information in the judgment task. Finally, the third study explores the effect of gender on the relationship between state and trait anxiety. It is assumed that trait-state relationship represents CS if the trait (self-schema) is used to interpret the situation (the state characteristics). The authors hypothesize that in all operationalizations of CS in this paper, men will exhibit a higher level of CS use than women will.
Study 1
Study 1 was designed to demonstrate that gender affects the use of schema-inconsistent but diagnostic information. The tendency to use or to avoid this type of information has been studied extensively within the phenomenon of confirmation bias. Confirmation bias is defined as the tendency, when examining the validity of a hypothesis, to prefer to corroborative rather than refuting evidence [15] . Several types of confirmation bias have been identified [15, 16] . Study 1 focuses on only one, the tendency to avoid examining rival hypotheses. The phenomenon of confirmation strategies has been validated [17] [18] [19] [20] but other researchers claim that people use a diagnostic rather than a confirmation strategy in hypothesis testing [16, [21] [22] [23] [24] . Thus, people are capable of using both confirmatory and diagnostic strategies. We suggest that confirmation bias is the result of a CS process that allows people to achieve certainty with a low expenditure of effort by mainly attending to schema-consistent information and ignoring schema-inconsistent or irrelevant information. This theoretical reasoning is similar to that of Kruglanski and Mayseless [25] , that is, people who are motivated to use CS tend to search for prototypical rather than diagnostic (schema-inconsistent) information, whereas people who are motivated to use piecemeal processing do the opposite. Our hypothesis, therefore, is that women will show greater preference for schema inconsistent and diagnostic information than men show and so show less confirmation bias.
Method

Participants
One hundred women and 136 men Israelis, all with university education participated in the study. Their average age was 39.05 years (SD = 10.03). There was no significant difference between genders in terms of age or education.
Measurements
Stimuli: Participants were presented, in random order, with written impressions of two persons they had supposedly just met, one honest, the other friendly. These impressions functioned to create a hypothesis about the target person. Each impression was followed by 15 information segments regarding the target person's behaviors. Participants were requested to imagine that they wanted to check whether their first impression was correct. They could do so by examining the list of behaviors and rating each behavior on a six-point scale (from "Information not important at all" (1) to "Very important information" (6)). The list of behaviors consisted of five prototypical items, i.e., items consistent with the impression, five diagnostic items, i.e., items inconsistent with the impression, and five items irrelevant to the impression (distraction items). In the case of the honest person, an example of a prototypical item might be "Delivered to the police station money he/she found in the street". An inconsistent item was "Has an extramarital love affair while repeatedly telling the spouse that he/she is faithful". An irrelevant item was "Lives in Ramat Hasharon" (a town in Israel). In the case of the friendly target person, an example of a prototypical item might be "Volunteered to care for lonely older people", an inconsistent item was "Refused to talk with other participants on an organized trip", and an irrelevant item was "Reads Ma'ariv" (an Israeli daily newspaper). Five judges had to validate the items by sorting them into one of three categories: relevant and consistent with the hypothesis, relevant but directly refuting the hypothesis, and completely irrelevant to the hypothesis. For each item to be included, at least 80% of the judges had to agree.
Based on the study participants' responses to the items regarding the two target persons, two indices were created by averaging the 10 items in each category. The Cronbach's alpha reliability of the hypothesis-consistent index was α = 0.88, and of the hypothesis-inconsistent index α = 0.86.
Procedure
Participants were approached at their place of employment by the researcher and asked to volunteer for a decision-making study. The response rate was 84%. Upon completion, participants were debriefed.
Results and Discussion
To examine the hypothesis that men use more CS and therefore, will demonstrate more confirmation bias, a confirmation bias index was created by subtracting the inconsistent information index from the consistent information index. Lower values on this new index implied a lower showing of confirmation bias, i.e., the informative value of inconsistent items is considered to be closer to that of consistent items. A t-test showed that men's confirmation bias (M = 1.43 SD = 1.09) was significantly higher than women's (M = 1.09 SD = 0.96) (t(234) = 2.52, p < 0.01), which supported the study hypothesis that women tended to use cognitive structuring less than men.
The conclusion of this study contradicts other studies that reported lack of effect of gender on confirmation bias. Marsh and Hanlon [26] , for example, reported that man do not differ in the extent of searching information consistent with a given hypothesis. In contrast, Chung and Monroe [27] found that female participants rated inconsistent information as more important than male participants did. It is possible that the explanation for the contradicting results is in the method of operationalization of the concept of confirmation bias. In the present study, by virtue of using the confirmation bias index that reflects both schema consistent as well as schema inconsistent information preference, we can conclude that the results of Study 1 demonstrate that women use less confirmation bias (and therefore, less CS) than men do.
Study 2
Study 1 demonstrated that women are more sensitive to schema-inconsistent information than men and so use CS less. However, the authors noted that Study 1's outcome variables consisted of an explicit measure that could have influenced the results. For example, Skov and Sherman [23] suggest that asking participants about the utility of various kinds of available information (exactly what was done in Study 1) focuses the participants' attention on the diagnosticity of that information. Perhaps the women complied more with the instructions than the men. To cover this possibility, a more implicit and non-obtrusive method was needed. In Study 2, therefore, we tested our hypothesis examining the Self Reference Effect (SRE) [28] on the implicit level of information processing. Studies on the SRE show specific, universal rules of information processing about the self [29, 30] . One of them leads to positivity bias [31] which may displayed in overestimation of positive traits, one possess, and under-estimation of negative ones.
In the present study, to measure SRE effect, we used the implicit priming paradigm of Murphy and Zajonc [32] . The original method consist neutral, novel, unfamiliar targets (like Chinese ideograms or hexagrams) subliminally primed with the affective stimulus -participants have to interpret meaning of targets and they are not aware of the influence of implicit cues on their judgments. Błaszczak [33,34] made a modification using affective primes, and requesting participants to guess if a given Chinese represents a trait characteristic for the self.
Because the self is more accessible in memory than other cognitive structures it is an important source for the interpretation of ambiguous cues. For example, Candinu and Rothbart [35] have demonstrated that participants used self-knowledge to give meaning to their novel and unfamiliar situation (for similar results, see Otten & Bar-Tal [36] ). Study 2 referred to the fact that valence is represented as an attribute of the self-schema. The study was designed, therefore, to examine the extent to which gender affects the tendency of respondents to associate the self with implicit signals of valence. We hypothesized an interaction effect in which since men use CS more than women do, the prime valence would be connected with the self more among them (stronger effect of the valance of the implicit traits) than among women.
Method
General Design
The study had two phases. The first aimed to provoke activation of the self-schema. Participants were requested to describe themselves using 20 positive and negative traits on a seven-point scale. In the second, a Blaszczak [33] modification of the implicit priming paradigm [32] was introduced. We presented participants with neutral stimuli-hexagrams-as symbols of human different traits. Each hexagram was primed on a subliminal level with positive and negative words-the same 20 traits used earlier. Participants were requested to make judgments as to what extent each target stimuli represented trait relevant to the self. Thus, the independent variables in the study were the valance of the priming and the gender of the participant.
Participants
The participants were Polish high-school junior year students, 16 boys and 14 girls who volunteered for the study.
Instruments
Self-descriptive adjectives: The self-descriptive ques-tionnaire comprised 20 adjectives, 10 positive (e.g., "loyal", "creative", "efficient") and 10 negative ("lazy", "naïve", "quarrelsome"), selected from a representative list of personal descriptions, constructed and validated in Polish by Lewicka [37] . We selected adjectives to achieve a small variance of valence within each category (negative and positive) and a number of letters between six and eight. For each adjective, participants had to rate themselves from "Much less than others" (1) to "Much more than others" (7) .
Priming procedure: Using a PC with Pentium 750 MHZ processor with a 17" monitor and the SuperLab Pro v.1.04 program, each adjective was presented to participants subliminally with 75 ms exposure time.
Target stimuli: After each adjective had been presented subliminally, participants were presented with a neutral stimulus (Chinese hexagrams) for 1000 ms. Before starting, participants were told "Hexagrams are symbols from the Chinese philosophy of nature. You will be presented with hexagrams representing different human traits. Your task is to assess to what extent the hexagram presented on the screen symbolizes a trait that you possess". To mask primes, hexagrams appeared in the same location on the screen as the primed adjective. Primes and hexagrams were presented in random and counter-balanced order. Participants responded by pressing a number key on a keyboard, ranging from 1 ("definitely NOT ME") to 5 ("definitely ME"). Two variables were calculated based on participants' responses: the average of the relatedness to the self of 10 estimates of the hexagrams primed with positive traits (α = 0.87) and 10 with negative ones (α = 0.85).
Procedure
After obtaining the approval of the high school authorities to conduct the study, it was presented to the junior year students as research into impression formation and human intuition. Students were assured that participation is strictly anonymous. Volunteers were tested individually. All students that were requested agreed to participant in the study.
The first stage was for participants to complete a selfdescriptive questionnaire. Then they were presented with two pictures of groups of young people of both genders. In the first picture, participants had to guess, from their posture of the people, who were in romantic relationships. In the second picture, participants had to guess who earned the most money. The point of these two tasks was to convince participants that the study was designed to examine human intuition. After the priming procedure, the target stimuli appeared on the screen. The following sequence was followed in each trial: a fixation dot appeared on the screen accompanied by a sound; the positive or negative priming trait appeared subliminally, followed by hexagrams; participants responded to the question that appeared on the screen asking how characteristic the trait, symbolized by a given hexagram, was of them. The initial eight trials consisted of hexagrams without priming and were used for training. The actual data stage consisted of 20 trials. Upon completion, participants were debriefed.
Results and Discussion
To test the study hypothesis of which women will be less influenced by the primed valance, a 2 × 2 within-between ANOVA was performed, with gender as a 'between' factor and the valence of the priming word as a 'within' factor. A significant main effect of the valence of the priming words was found: hexagrams in positively primed words were rated as more relevant to self (M = 3.04 SD = 0.49) than those in negatively primed words (M = 2.82 SD = 0.58) (F(1,28) = 4.01, p = 0.05). In addition, the analysis yielded a significant interaction (F(1,28) = 4.02, p = 0.05). Table 1 presents the cell means and shows that priming had a greater effect on men than on women. The a posteriori Tukey/b test showed a significant priming effect on men but not on women. These results can be interpreted as supporting the study hypothesis. However, the lower impact of the priming on women may also be attributable to the women's lower self-esteem, that is, to a stronger association between self and negative valence in women than in men. To test this possibility another 2 × 2 within-between ANOVA was performed on the positive and negative traits participants ranked themselves at the beginning of the study. Results showed only a main valence effect for the adjectives: positive adjectives (M = 4.45, SD = 0.81) were judged as more relevant to the self than negative traits (M = 3.63, SD = 0.59) (F(1,28) = 14.82, p < 0.01). Since neither gender nor gender-by-valence interaction achieved significance, it indicates that the men in this experiment did not differ a priori from the women in their self-esteem. Therefore, the second explanation, women's lower selfesteem, can be discounted. Similar results were obtained using different manipu lations of the independent variables (i.e. visual rathersemantic implicit priming) and different operationalization of the dependent variable (use of RT) (for review see Jarymowicz [38] ). In all studies reviewed by her, there were significant differences between the positive and negative conditions for men but not for women.
Study 2 provides further evidence for the validity of Levi-Mayers hypothesis. It adds to the findings of study 1 by using completely different research paradigm (explicit in Study 1, versus implicit-in Study 2), with participants of different age (adults vs. adolescents), and nationality (Israeli vs. Polish) groups.
Study 3
One implication of women using CS less than men is that a woman's reaction to, and interpretation of, situations is less affected by her personality traits. This is because personality traits can be viewed as knowledge structures (schema) which predispose individuals to use them in interpreting new information. As with other types of pre-existing schema (e.g., expectations, attitudes, and stereotypes [39] [40] [41] [42] , personality traits can be viewed as cognitive structures [29, [43] [44] [45] . For example, when comparing attitudes and traits, Sherman and Fazio [44] reviewed research regarding how one's character traits affect perception of and expectations about others and how these perceptions guide behavior in a trait-consistent manner. It can be argued, therefore, that the extent to which people are affected by their personality traits represents different degrees of use of cognitive structuring. To demonstrate this claim we chose to examine the relationship between trait and state anxiety. The choice of anxiety is based on the fact that state and trait anxiety are used more often than any other state-trait characteristic. Thus, we suggest that the relationship between trait and state anxiety represent CS because trait anxiety creates a negative bias in the processing of social information, especially in highly self-relevant situations where the self feels threatened. Similarly, it can be suggested that cognitive structuring is related to the effect of trait anxiety on a person's emotional distress in a fear-arousing situation.
Study 3 examined the effect of gender on relationships between state and trait anxiety, psychological distress and well-being among the first-degree relatives of patients in a cardiac intensive care unit. On the assumption that men use CS more than women, it was hypothesized that trait anxiety in men is a better predictor of state anxiety, psychological distress and well-being than in women.
Method
Participants
The sample comprised 44 male and 46 female first-degree relatives (spouse, sibling, child) of patients in a cardiac intensive care unit in Israel, who agreed to volunteer for the study (The response rate of the participants was 70%). Participants' mean age was 43.04 years (SD = 13.57) and mean years of schooling was 14.72 (SD = 3.50). The patients' state of health, assessed by a physician in the Unit and ranked on a scale ranging from 1 "very mild" to 6 "very severe", averaged 3.59 (SD = 1.35). There were no significant relationships between participants' gender and their characteristics (age, schooling, and category of kinship with the patient).
Instruments
State and trait anxiety: The Hebrew version [46] of the State-Trait Anxiety Inventory (STAI) [47] consists of 40 items: 20 measure trait anxiety and 20 state anxiety. The instructions preceding the trait measure direct participants to describe their feelings in general, while those of the state measure direct participants to describe their present feelings. In Study 3, the reliability scores for the state and trait anxiety scales were α = 0.93 and α = 0.88, respectively.
Psychological distress and well-being. Were measured by the Mental Health Inventory [48] , comprising 38 items: 14 measure psychological well-being and 24 measure psychological distress. Questions refer to the participant's life during the past week. Responses to the items are given on a six-point scale from 1 "complete approval" to 6 "complete disapproval" of the item. The reliability scores for psychological distress and well-being were α = 0.91 and α = 0.90, respectively.
Procedure
The study was conducted in a large university hospital in Israel. The study was approved by the Helsinki committee of the hospital. Participants were told that the study examined factors relating to the coping of individuals with the hospitalization of their first degree relatives in a cardiac intensive care unit. Participants were interviewed individually on the second or third day of their relative's admission to the Unit. Participants were assured that the data would serve research purposes only and that their participation or completion of the study would not affect the patient's treatment. Upon completion, participants were debriefed.
Results and Discussion
To test the study hypothesis that the correlations coefficients between trait anxiety and the participants' reports of their state are higher for men than for women, we calculated the correlation coefficients for each gender. Table 2 presents the correlation matrix of the study variables separately for each gender. The correlation between trait anxiety and the measures of state anxiety, distress, and well-being was significantly higher for men than women (U = 2.08, p < 0.05; U = 2.57, p = 0.01; and U = .82, p < 0.07, respectively). Thus, this study validates the 1
Copyright © 2010 SciRes. PSYCH [49] demonstrated that the traits of negative affectivity and perception of control, measured before a coronary artery bypass graft, predicted significantly better symptom reporting after surgery for men than for women. Also, Eli, Bar-Tal, Fuss and Korff [50] found that pain tolerance of men is more affected by their trait anxiety than that of women (for similar results, see also, Edwards, Auguston and Fillings [51] ) Similarly, Shepperd and Kashani [52] found that the components of hardiness (commitment and control) moderated the effect of stress on both physical and psychological symptoms in men. In women, hardiness components did not interact with stress in the prediction of health outcomes. However, Although the STAI is frequently used, little research has been done on the effect of gender on the state-trait relationship. Novy, Nelson, Goodwin and Rowzee [53] are among the very few whose results are related to the question. They found that the correlation among Caucasian in the US men was higher (r = 0.85) than among women (r = 0.65). Although the authors did not report whether the difference was significant, it nevertheless is consistent with our results.
General Discussion
The focus of this article has been gender differences in the use of cognitive structuring. The three studies, deploying very different methods, showed that women tend to use less CS than men do. The studies not only functioned as theoretical replications of each other but were also supported by studies with more or less similar methodologies. The data and findings of the three studies clearly support the idea that men tend to use more CS (and therefore use more cognitive biases) than women do.
Whether there is a difference between genders in their accuracies or biases has been much researched but the results are equivocal. Some studies report greater accuracy and less bias in men than in women [54, 55] . Other studies show men less accurate than women [56, 57] . Yet other studies show no gender difference in accuracy or bias [58, 59] . The common denominator of these diverse studies is the use of outcomes to assess gender differences in accuracy and bias. That is, the judgment of the participant was compared to a given criteria (supposedly the truth) and the greater the discrepancy between the judgment and the criteria, the less accurate and more biased the judgment was judged to be. It is possible that the diversity of answers to the question of gender differences stem from this common feature. Accuracy of judgment may be related to different skills or motivations rather than to distortions of reality or biases [60] [61] [62] .
Departing from this prescriptional approach, the present study takes a descriptive approach to the question. It examines whether there are gender differences in the cognitive processes men and women tend to use. More specifically, to what extent do men and women differ in their use of piecemeal vs. CS. Its results indicate that women tend to react more to the objective characteristics of a stimulus, while men react more to pertinent preexisting schema, which influence their perception.
Before concluding, it is necessary to consider the possibility that the gender differences reported in this paper are the results of specific contents involved in the studies (e.g., self-esteem), motivation and attention toward specific contents (interpersonal interaction). However, the diversity of the contents and experimental paradigms in this paper should be a reasonable answer to such threats. The contents in Study 1 and Study 3 were not related to self-esteem. Thus, in spite of the fact that participants' self esteem was part of Study 2, it is not reasonable to attribute the results of all three studies to the difference in self esteem between men and women. Similarly it is not reasonable to attribute the results mainly to difference between genders in the salience of health related issues (that are in the base of Study 3), because the other two studies do not utilize these contents. Likewise, it is not reasonable to attribute the results to the specific age or level of education of the participants because of the diversity of these characteristic in the three studies.
